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IWPG MWEORT 110. 355

Aircraft Drops otfRcefod Parachutes.
Ic. 2 !,,od, , P jisscrablo d on! Mine, ai: 36,

To Determine Tormainal Veloicity and Flight fCharatori st ic

PART- A

1. This is a report on eirmr~aft drops of IU-SP Liz. 36,
assornbled %-ith Roedl Parachwutes, I 'i Ld.3 conducted under
Task AssigliL~ent Noe. 1PG-33-flo6b-3ii-l6

2. This test was conductod to dlot crine the flight charad-
toristics anid trcriainel velocities of 1.1iflCE, Iho. 36, assez.-blod
with Parachutes, 11.11. 2 tIodl. 3, Vwhich containe-d reof lines to
control the di-lauter of the mouth ofec ecuc

3. it is concluded that:

a. Th 1Ight cLracteristics of e"ach lincmb were s-atis-
factory.-

b. Tho termintal volocity for cac. i ne drop vlas as

Diae-Liter ofI.Louth Termainal Velocity
DrQP No. ofCut Fet 2Gr-cn

16 (Weot Roofed) 16 4
2 5 173
3 4 202
4 3/2211
5 3 218

62-1/2 2 41
7 2 25,6
8 -j 298

Then estimated probable orrors of the tcrptina1 velocities
arc plus or minus Cjv Qt e ond.

I 1, - ~T R IC TED



NIIG 2EORT 1106 355 Lp.T OnCT

Alxeraftrops Of Ruefod Prachutc-S
W1k. 2 m~ode 3, Asaebled on 10inoes, 36

To Detorraino Torminal Volocity and Fl1ight Charactoristios
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NPO M PORT VIO~ 3 5 5 S=TRO

Aircraft Drop-, of~ -e'dachts
I~k,2 Lod,3, Assemabled onlaines, lak. 36,

To Determine Termainal Velocity anid Flight Chara~teristics

lq AUTHORITY:

This tost was diracted by refezrence- (a) und(,,r Taskt
Assigrin~e4 No. NG3Reb -31l1 authorized by reftrence (c).

Reference (a) raqu eztod that the tost be conducted in accordance
With the outline in ro-feronc a (b).

2. RF. O2N4-CEtS:

a. XOA reatr. sopeedltr NP 51/F4-1(.-259 ) dated
11Aril 1949

b. NOL TSS No. 5528.
c, fluOrd Con-f. ltr. IN9(Re6b) dated 3 SeptembeOr i9484

d. ?Gresr.reprtNo. 337 dated 1 Aut 194P.

3. BAOKROUND:

This test is part of~ a program to design a-aIchtcapable of withstanding opening shoc gt hih .aunchin.g speeds.

4,. OBTLJOT OF TST

This test v:as conducted to determine the terminalvelocity and flight characteristics of' Reef'ed Parachts
l~k 2 Lod. 3,assembled on Nlnes Ilk-. 36.

5. PER.IOD OF, TZ,3T:

a. Date Of' lroject Letter 11 April 1949
b. Date Neees-saY Material

Received 27 April 1949
c. Date Col-'mence'd Test 2$ April 19-49
do Test Completed 29 Aprl- 94

6, nB-PRESMIATIM, S PF XT:

G. L. FogalI Naval Ordnance Laboratory
L. C. Ripley " it
IT. is xistletiI

em3 RSRCE



112-G P-ORT NO. 3 5 5 RG

Aircraft Drops of' Reefed Parachutes,
I k. 2 od.- 3, Assernb1sd on Uies, Uk. 3,6,

To DeterMine Tez'inal Velocity an F~~t -OhaeteristiCS

D9=114S OF TEST

7. DESCRIPTION OF 1M~ UNDER TEST:

a. Seven standard Parachutes, Mk. 2 Mod. 3o which have
adianneter of 6 feet, were modified by chokig the diameters at,

the hemline to 5 feet, 4 feet, 3-.1/2 -feet,- 3 feet, 2-J../ feet,
2fet ad 11/2fee, rsOctiv01y One standard Parach~ute,

11k. 2_Yod. 3a was nct raodifited by reefing.6 Figure 1 shows the
Method of reefing. In this particular Case tiae 41iameter is three
feet.

b. The parachutes were housed in Parachute Pack, Ilk- '9
Mod. 0, modifie, . as described in reference (d). This is shown
in Figurle -2.

c. Parachute packs Were assemble onpatAlae

Mine Cases, M1. 36, by means of attaohbin- bands constructed
according to NTOL Sicetch 95315.

8.* DESCRIPTION OF TEST EE U1:.

a. The following types of aircra-It were used in this
test.*

(1) Mines were launched from a TW" 3E.
(2) Aerial photo graphs -were taken With a -aahl

Oine-Flez -camera from an $X:--4.

b. Ground instrumen-tation consisted of thiree Mlitchell
high speed cameras. Two Mitchell cu.,ieras with 4 inch lenses were
focused on the target to record date necessary to compute t erminal
velocities. One UMitchel cI er wih1 nhln sd to
photograph release, trajectory, and impact of each mine. This
film anad the film frora the 0mb-~Flex caiuera is included as
AppendixK (B3)

I+ 4PESRICTED



ITG WOW- NO. 355 qhIWD

Aircraft Dropm of Reefed Parachutes,
lUk. 2 Mod . 3 , assembled on Lines ' Mk. 362

To Determine Terminl Velocity and Flight Characteristics

9. PR0CEDJimn

a. tight Mines, Mk, -36, with the test parachutes
attached were launched separately from a T&113Et type aircraft
using horizontal bombing teehtnique from true altitudes of 5000
feet and at airspeeds OP' 120 knots, indicated.

b. Aerial photographs weo talken froml an MNJ-4 type
aircraft w.hich flew approximately 20:0 feet below and 400 feet to
one sideo h launching aircraft. Upnrlaeo h ine,

th htographic pl0n de'scended in a sharp bank tpoograph the
entire flight of the maine. rFilh from the stat ionary -tiltchell-
cameras was evaluated for terminal velocity data. The film frolm
the Mvitchell with 17 inch lens antd the Cine-Vlez cam~r Was used
to determine flight characteristics of each drop.

10., -SULS AND D11SSI0N:.

a. The opjration of the parachutos and )ack-s was satiLs-
factory for all drops, The roef lines hold the Parachutes I n a
balloon shape which Pilled properly and remained inflated through-w
out flicght. Tho flight of each mine was relatively smooth witAh
no excessive yawing or oscillation.

b. The terminal velocities of the roof ed Parachutes
asse mblo d on Fines8 11k. 36, were determined to be as follows:

Diameter of liouth Teru~inal Velocity
Rop JQ. of ChuteI -(Feet) (Feet Pcve o

16 (Not reefed) 164
2 5 173
3 4 202
4 3 -1/ 2 211
5 3 218
6 2-1/2 241
7 2 256
8 ~/ 2986

a. Detailed data are tabulated in APPendix (C).

-5 - ESTRICT7:D



R EPORT NO. 3 5 5 ETIT

Aircraft bro-s of Reoted Parachutes,
DMk. 2 Mod. 3, Aoseiiabled on 1dinet - lkc 36

To Dotormino Torminal- velocity and FligAt Chaxr&ctoriaties
-o -b .I W. -W - ~ -- ao m W

31.6 it Oa olqcluded that:

a. The Plight charactrist-ics -of oadh min- ere
satisfactory.

b. The ter~minal velocity for oaah rai-ne drop is as

fliaxreter of Il-outh Trmin alI Vel1ocity

0 (Nlot Reefed) 164
2 5 -17-3
3 4 '202
4 3 -1/ 2 2111
5 3 21$
6 2*4 /2 2-41
7225
8 1-1/2 298

The es-tima ted probable errorsq of the to:'nilna1 velocitie's
a~ro plus or minus five foot por seoond..

PART

D-.-.S TON OF 7 IAT2RIAI

12. The oight mincs droppcd wore recovercd and the para-
c-hutes wore returned to the Natval Ordnance Labratory
representatives.

4It



MPG IW~OI NO. 355

Aircraft Drops of Ree-fed Parachutes,
Ilk 2 Mlod. 3, ilssembled on Miness III.36

To Determ~ine Terraine'l Velocity and Mlight Char-cteristica

Projct ngieerLieutonant, USN
Vroje.At Officer

captain, USX
:.viation Ordnance Off'icet4

CONC UR: U tci
T,74. BRYSON~
Captain, USN
Elperimenta. Officer

APPROVID:

captain, USN
Cormiander, Naval Proving Ground,
Acting.

~ 7 - _________
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NPGI REPORT NO. 355 RESTRIC

Aircraft Dro)s oi' Reefed Parachutes,
1.1k,. 2 11.0d. 3., assambled on i1nes, IVic. 36,

To Deterrmine Terminal Velocity and Flight Characteriatics

NPG MOVIE NO. 808

IV MZND TO iI-7 ILALT 0 RD1TANM

LAO~TCRY, I DEV1 U'O

DIVISION)
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1 VG EORT RO. 355 R E2T A1C T 1

Aircraft DropisofRfcPrcht,
lk. 2 Lod. 3,! Assonmblod on Iiines, M1k. 30i

To Dtort-.inc Terminal Velocity and Fli~ht Characteristics

flurZ'oAU Of Ordnande:

Ad3 2(V,/o Appondix (B))

ge6b I (Y/o 0 ndi 1x (B))

Chief of OrGananco,
bopart-mont of the Array 2 (%~/o Apprndix (B))

C omman ding Gonoral
Aborlmen Provin Grun
Aberdoen , 1:aryland

Seti on
Do v Q 1opme nt & '1?roof

Naval1 Gun Factory
Attn: Aircraft Aramaent Sction 1 (vl/o Appendix (B))

Naval Ordnanca Laboratory
Attn : Toclinical tvaluation Dept. 1 (w/o Appndix()

Field Evaluation Divioion 1 (Vath APpcndix (B))

Bureau of Aeronautics
At tn Arr=amcnt Saction 2 (W/o Appendix ()

IUATC, Patuxent River, I-Id. 3 (w;/o Appcnd!'x (B)
ITAOTS, Chincoteaguc, Va. 1(i,'/o Appendix (13))

Air Llatorial Commad Liaison Officer
V, ns 3 H -adqurr,
Abordeen Proving Ground,
Abordoon, Muaryland 2 (1:/o Appendix (B))

Naval Air Dovc2.Qpmont "tation,
Tolnsvilo, Pa. (v'/o Appondix (B))

Naval1 L aison Officer
USA-POG Eglin Field, Fla. 1 (w/o Appendix (B)
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!%?G IMPORT 170. 355 R2STRICED

Aircra~ft Drops of Rectod VaLrachute,a,
LUC. 2 1.:Mra 3, Asso.,ablod on t..in0S., I~.36

To Deoerino Terrinal Volocity and Flight Charatristics

XiC nn~iftcrinc Fiel, d Of ide
-on 1833, m~ain liavy BuE ding,

11av y Do-p- rtm nt,
Wfashin4:ton 25, D. 0. 2 (w/o Appendix(f)

Local:

PIZ ' (w/b AppondiX C)

I~31 (6w/o Appendix (113))
V'ilo 1 (vi/o Appendix (B))

2 -r- a-WRICTE D
APPITDIX(% D
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